PROBLEM STATEMENT Problem Statement
American Packaging Corporation is a flexible packaging converter; they currently have three operational facilities in Story City, IA; Columbus, WI; and Rochester, NY, with a new facility being built in Chili, NY. Engineering laminations and coatings, rotogravure printing and lamination, and flexographic printing and laminating are some of the techniques that they are capable of. They provide packaging for a wide range of products in food and beverage, personal care, health care, and specialty packaging. A testing procedure is needed to test the performance of puncture and cut resistant gloves in a specific scenario that is commonly seen throughout through their facilities. The problem that American Packaging faces is that the current gloves that they use meet the specifications for cut resistance, but have no rating for puncture resistance. This is because their manufacturers of cut resistant gloves do not provide a rating scale/system for puncture resistance (Safety Gloves and Hand Protection). Employees are getting hurt, and this is causing costs in medical care and lost productivity. Our proposed solution will apply to American Packaging outside of its location in Story City, Iowa, as they are planning to implement one set 
Business Case Statement
Employees are getting injured while changing out a doctor blade, this is done multiple times a day on each of the four machines, and there are also 20+ blades per machine. This hazard occurs when the operators are replacing the old blade with a new one. The employees typically get injured on the old blade that has been sharpened from the process of applying ink to the anilox (ink transfer) cylinder. It makes strategic sense to solve this problem because American Packaging Corporation is dedicated to employee safety. Employees and management care about controlling hazards associated with sharp objects because these hazards may cause workplace injuries.
GOAL STATEMENT
The fundamental improvement that is needed for American Packaging is new protective glove that has ratings in both puncture and cut resistance that meets the standard of handling doctor blades. The data will be measured by puncture resistance, and cut resistance ratings compared to unit cost of the gloves (Safety Gloves and Hand Protection). Also we will test how they perform under work conditions, specifically how they handle cutting and puncture forces from the doctor blades. Specific parameters are that the gloves being tested need to withstand a certain amount of both cutting and puncturing forces from doctor blades, these specific values have yet to be determined. Tangible results include minimizing/preventing risk to employees, potentially reduce costs spent purchasing PPE, and test and gather data from purchased gloves when used on a doctor blade in a controlled environment. Other deliverables that we expect results for, that would be difficult to measure, would include employee and public relations, as well as company image. Create a suggestion based off of successfully tested gloves that meet required rating specifications while factoring in and comparing prices of said gloves.
• Main Objective(s) and Specific Objectives The main objective is to create a test stand that will be able to replicate a specified force and be able to test gloves in multiple grip positions. Also to collect and analyze the data so we can make a suggestions on what is the best glove according to our client criteria. B. Results/Deliverables o Our main deliverables are to have a functional testing rig, and to also have several SOPs of how to operate the testing rig, assemble to rig, and how to make the ballistic gel. o Our project was not completed as planned, we had to cut down our scope and our project deliverables. This was due to time constraints and issues getting the materials ordered for the testing rig. o Our recommendations are to follow our SOPS to carry out the testing using our rig and methods. o The follow up steps would be for the client to do continuous testing to see if new and better gloves get released to the public. To revise our methods and SOPs to more accurately reflect their procedures. C. Timeline (can be combined with Deliverables above) 
BROADER OPPORTUNITY STATEMENT
Our project is a little bit specialized in the specific machine and process we will be examining. However, the general public should be able to understand the basic concepts, they can understand that a sharp blade is puncturing a cut resistant glove and we need to find a glove that will reduce this problem; while still maintaining a decent cost and cut protection. This project might not appeal to everyone since the use of cut resistant gloves is, typically, only an industry situation, but those who have similar scenarios with the use of PPE will find our project very interesting. The "big challenges" we are facing and hoping to overcome all have to do with improvement whether it is the improvement of employee safety, improving health, or even improving the quality of life. There are many people who will experience similar types of problems, such as any industry that deals with work environments with cutting/puncture potential.
PROJECT SCOPE
At the start of this project we were very unclear what exactly would be required of us, after meeting face to face with the client we discovered our scope was fairly simple. We need to create a test rig and participate in an experiment to determine the best overall glove that will protect the employees as they change the doctor blades. As any project progresses things will have to change it is only natural. Our client is very easy going on how we accomplish the task as long as we keep him informed and the
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Department of Agricultural and Biosystems Engineering (abe@iastate.edu) aims to be a premier team serving society through engineering and technology for agriculture, industry and living systems. ABE welcomes opportunities to discover and improve new technologies for all stakeholders. 4 direction we take the project still matches with what he is expecting. During the course of our project we ran into time constraints which compelled us to change the scope and deliverables. We still created a testing rig that would replicate the hazards faced by American Packaging, however we did not implement our physical testing. We will produce SOPS that describe everything associated with the rig and the experiment we had planned to do, so that in the future American Packaging can conduct the physical testing. Our project only focused on the hazard created by the continuous changing of the doctor blades. This is the hazard we focused on simply because that is where American Packaging has seen issues in the past. One alternative solution would be automation or incorporating some sort of guard for the blade before an employee changes it. These options were not considered because at this time our client does not wish to change their system but rather find a way to make the current system safer. o Our data will take the form of results generated by testing. We will most likely use visual inspection to determine whether or not the glove was cut or punctured by the test. We are doing measurements of cuts including possible depth and length of laceration within the ballistic gel. o Skills: o The skills we will need to utilize include understanding force relationships and equations, a familiarity with the process American Packaging is having issued with, and learning to consistently judge the effectiveness of the glove at withstanding our test. Some of the relevant courses that will help us with this project are Physics, Statics, the two safety courses TSM 270 and TSM 370. o Solutions: o The solution was developed by compiling all of our research to design a testing rig that will successfully replicate the specified hazards. We designed a pendulum, guillotine, and base plate to make up our testing rig design. o The solution will be measured by visually analyzing the gloves for failure, and also by analyzing the applied force to the glove. The solution will also be measured by how accurately it replicated the forces needed. We will use OSHA and ASTM standards to evaluate our preliminary options (Vrshek). We modeled our design in AutoDesk Inventor, and evaluated the feasibility of the design with our client. o We researched the type of safety hazards that exist in the American Packaging Corporation and used those as a metric to compare the effectiveness of our design. o We evaluated our design to be better because it was more reliable, less complex, and more cost effective. o Yes this will meet client expectations, this is because we worked closely with our client initially so we understood what they expected of us. Client feedback was incorporated, however most of the design phase was completed independently and altered on client's request. o Organization: o We reached out to the client every week for both semesters during our team meeting time, if needed we did send more client updates. As a team we met during out weekly time, but we also worked together in between classes, at night, and collaborate on google drive. o We assigned job for each member to do per week, usually independent research. We also split our team into two groups of two to collaborate on bigger portions of the project as needed. o The major milestones of our project were research, initial design, final design, and fabrication. o In this project we encountered some time setbacks, and also communication setbacks. The way we responded to these was to reach out to both our clients more frequently, and to continue work on a more independent level. We also attempted to do as much work on the project with the information we had at our disposal. As time constraints got tighter we were forced to cut
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